Introduction
Many anchorage dependent cells require to adhere to extracellular matrix (ECM) for their survival and proliferation. Thus, the polymer substrates coated with natural ECM proteins, such as collagen, fibronectin and laminin, have been used for cell culture applications. The use of natural proteins, however, bears some disadvantages in the view of medical applications due to some risks such as undesirable infection. In addition, the activity of the proteins coated on the substrates is influenced by the conformation and/or orientation so that the storage under wellcontrolled conditions is needed for the substrates coated with proteins. Furthermore, it is well-known that the interaction of proteins with the hydrophobic polymer substrate causes the protein denaturation. In order to overcome these problems, the use of Arginine-Glycine-Aspartic acid (RGD) peptide sequence, active fragment of fibronectin for cell attachment, instead of ECM proteins is thought to be an effective method for stimulation of cell adhesion on synthetic polymer substrates.
[1]
On the other hand, we have developed the method to introduce a durable surface hydrophilicity and minimize its decay with time on several hydrophobic polymers using plasma techniques. [2] [3] [4] This method involves a sorption of vinylmethylether-maleic anhydride copolymer (VEMA) into the surface layer of polymer substrate and the immobilization of VEMA by plasma-induced crosslink reaction, followed by hydrolysis of VEMA to generate hydrophilic carboxyl groups (VEMAC) on the surface. The conceptual procedure is sequentially illustrated in Fig. 1 .
We have recently applied the essentially same method to polystyrene (PS) surface and succeeded in immobilizing VEMAC and introducing durable hydrophilicity on hydrophobic PS surface.
[5] In a previous paper, we reported that the cell adhesion and proliferation on the VEMAC-immobilized PS (PS/VEMAC) dish were significantly enhanced as compared with those on non-treated PS dish. [6] This result suggested a good cell compatibility of VEMAC immobilized on PS using plasma techniques.
In this study, we used the PS/VMEAC as a substrate for immobilization of cell adhesive ym peptide, Glycine-Arginine-Glycine-Aspartic acidSerine (GRGDS) and examined the cell adhesion and proliferation on the surface. 
